Suggested contributions, membership categories, and discrete, incremental thank-you gifts are devices often used by benevolent associations that provide public goods. Such devices focus donations into discrete levels, thereby effectively limiting the donors' freedom to give. We study the effects on overall donations of the tradeoff between rigid schemes that severely restrict the choices of contribution on the one hand, and flexible membership contracts on the other, taking into account the strategic response of contributors whose values for the public good are private information. We show flexibility dominates when i) the dispersion of donors' taste for the public good increases, ii) the number of potential donors increases, and iii) there is greater funding by an external authority. Using the number of default membership categories that National Public Radio stations offer as proxy for flexibility, we document the existence of empirical correlations consistent with our predictions: stations offer a larger number of suggested contribution levels as i) the incomes of the population served become more diverse, ii) the population of the coverage area increases, and iii) there is greater external support from the Corporation for Public Broadcasting.
Introduction
Private provision of public goods plays an important role in the US economy.
1 Beyond familiar charities such as the Red Cross and environmental groups like the Sierra Club, many local associations support orchestras, zoos, community radio stations, and various other endeavors that can, at least in part, be thought of as public goods. It is therefore not surprising that the economics literature provides multiple answers to the question of why people give, including enlightened self-interest and altruism (e.g. Bergstrom et al., 1986) , warm-glow (e.g. Andreoni, 1989 Andreoni, , 1990 , prestige (Harbaugh, 1998a (Harbaugh, , 1998b , signaling (Glazer and Konrad, 1996) , and selective incentives (Olson, 1965) . The psychology, sociology, and marketing literatures add many other motivations, including the simple fact of being asked and the "even-a-penny-helps" technique.
2 Fundraising activities may well take into account all these motivations at various stages of a campaign.
We focus on one of the most common practices association managers and fund raisers use: accepting, recommending, recognizing, or otherwise rewarding donations according to endogenously designed bins or categories. This practice may take the form of a minimum suggested or accepted donation, of some level that must be reached to publicize a donation, of affixing nicknames to donation categories (e.g., in increasing order of donation, "member," "supporter," "benefactor"), or more generally of offering different combinations of selective incentives at various levels of contributions (for example, a bumper sticker for a $20 donation, a bumper sticker and an audio cd for a $50 donation, and so on).
A number of questions naturally arise about this practice. What response does it elicit from donors?
How should levels that trigger benefits be chosen? Are there any observable characteristics of the donor population that push toward offering a membership scheme with many levels rather than only a few? We present a simple theoretical framework in which to analyze and answer these questions.
To provide further motivation and guidance, we have collected information about the number of "default" membership levels offered by National Public Radio (NPR) stations (that offer membership levels) and we have matched levels against three observable characteristics of potential donors: i) population in the coverage area, ii) external funding by the Corporation for Public Broadcasting (CPB), and iii) a measure of value dispersion in the coverage area.
3 Figure 1 depicts the correlations among these variables. The relation between population and membership levels appears in the top panel. The middle panel contains the relation between CPB funding and membership levesl. To construct the bottom panel, we have partialed-out median household income. The bottom panel contains the relation between the residuals of suggested membership 1 For example, Andreoni (2006) reports that private giving hovers between 1.5% and 2.1% of personal income in the US.
2 Bekkers and Wiepking (2007) , in their review of the literature on philanthropy, state that "Many people have developed cognitive strategies to reject responsibility for the welfare of others. One such strategy is the argument that 'one cannot afford a donation.' Legitimizing paltry contributions by adding the phrase 'even a penny helps' in a solicitation for contributions may neutralize these strategies [citations omitted]."
3 A full description of the data, additional figures, and alternative regression specifications is available upon request. levels and the residuals of the weight of the tails of the income distribution. Table 1 analyzes simultaneously all three of these relations in a simple regression. Figure 1 and Table 1 showcase these patterns: flexibility in the membership scheme (i.e., more default levels) is favored by i) larger population, ii) larger external contributions, and iii) larger heterogeneity. Our model rationalizes these patterns as the result of the fundraisers' desire to maximize donations.
We choose a "positive" theoretical approach for our model, similar to the one of Harbaugh (1998a) , who directly targets the relationship between categories and prestige. 4 Harbaugh (1998a) posits a pure warmglow motivation for giving (donors receive a private benefit from their donations) and shows that, generically, creating one category donations have to fall into to be recognized-and thus rewarded with the additional private good "prestige"-dominates recognizing donations based on their exact amount. The force behind this result is "bunching at the low end" of a category, an effect empirically confirmed in Harbaugh (1998b) , and experimentally observed by Andreoni and Petrie (2004) and by Li and Ryanto (2009) . Transitioning from exact to categorical recognition, "bunching" refers to donations that end up being clustered at the cutoff value that triggers the beginning of a category, rather than falling in a neighborhood on either side of such cutoff.
Beyond prestige, "bunching at the low end" can be expected for other motivations for giving as well:
from a theoretical point of view, the exact nature of the benefit, whether prestige or a more general selective incentive, is not fundamental to create bunching. Moreover, Croson and Marks (2001) experimentally observe bunching even in the case of simple suggestions of donation levels. Indeed, a very similar effect could be 4 Another theoretical approach to answer these questions is mechanism design. Indeed, Cornelli (1996) , albeit tangentially to her main goal of characterizing the optimal direct mechanism, suggests how implementation can occur through a scheme with categories. However, extending the results in Cornelli (1996) to answer the questions we are interested in appears complicated. Moreover, some authors describe the mechanism design approach as too complicated, too abstract, and too organizationally taxing to provide a realistic account of a situation with very many potential donors (see, e.g., Andreoni, 1998) . Others, such as Martimort and Moreira (2010) , comment on how a full-fledged mechanism design approach requires a degree of commitment power that may be excessive in a variety of situations.
reached, albeit simplistically, by restricting the agents' ability to donate to exactly either a pre-specified positive amount, or nothing at all: donors that without restrictions would have given a little less than the pre-specified amount find it best to up their contributions to this amount, rather than donating nothing, thus creating bunching.
5 We find this is the easiest way to think about the effects of categories.
After reformulating the question in terms of restrictions in contributions, a natural place to look for an answer is the experimental literature comparing discrete-level contribution models with those with continuous contributions. There appears to be an expectation that continuous-level contribution schemes perform better. Cadsby and Maynes (1999) , Hsu (2003) , and Suleiman and Rapoport (1992) report finding in experimental situations that allowing continuous contribution possibilities significantly increases contributions over requiring that contributors either contribute nothing or their entire endowment. Authors explain this finding by noting that with continuous contributions there is a symmetric pure strategy equilibrium with provision while typically no such equilibrium exists when the contribution options are all or nothing (e.g., Cadsby and Maynes, 1999, p. 57) . However, as Andreoni and Petrie (2004) Our basic theoretical model provides answers to these questions. We cast our analysis in a private-values subscription game framework. As our baseline case, we suppose all donations are welcome, as in Barbieri and Malueg (2010) . Next, we consider the alternative policy in which the fundraisers specify a particular contribution that they will accept. This policy imposes bunching of types, and, as a representation of actual 5 The equivalence, as far as bunching, of outright restrictions and categories is further discussed and illustrated in Section 5. Beyond creating bunching, there are of course other reasons to discourage small but positive donations. For example, extremely small donations may entail relatively large processing costs. Moreover, one may run the risk of legitimizing too small a donation. Indeed, in describing the limitation of the "even-a-penny-helps" technique, Bekkers and Wiepking (2007) membership schemes, it favors simplicity over realism. After characterizing the optimal level for the accepted contribution, we demonstrate the importance of the shape of the cumulative distribution function describing players' private values for the discrete good: if it is convex (concave), the single contribution threshold (unrestricted contribution campaign) always raises greater contributions. While these cases are important for identifying the forces that make the continuous or discrete contribution framework preferred, it is more reasonable to expect the density of these values to be initially increasing and then decreasing if private values for the public good are correlated with income.
In this last case-that is, when the cumulative distribution of values is first convex and then concave-a true trade-off emerges. We showcase the basic forces underlying the decision by the fundraisers whether to restrict the freedom in choosing a contribution level by potential contributors, or to offer a flexible membership scheme in which choices are less constrained. Two such forces are and "extent of crowdingout" and "dispersion of values," leading to the following predictions. A membership scheme that restricts contributors' decisions becomes less attractive as 1. the number of potential contributors increases, 2. the amount provided by an external authority increases, or 3. the dispersion of values increases.
Moreover, we show graphically and by example how these predictions remain valid in two more realistic situations. First, we consider a comparison of 1-, 2-, and 3-level schemes, allowing for organizational or behavioral costs of complexity. Second, we enrich our basic model to cope with membership schemes in which agents are free to donate any amount they desire, but benefits kick in only for donations above a pre-specified amount.
The rest of the paper is organized as follows. Section 2 describes the model. In Section 3 we characterize the unique symmetric equilibrium for both unrestricted-and restricted-level schemes, and we calculate the optimal discrete contribution level. Section 4 explores the role of the shape of the distribution of values and presents the implications of "extent of crowding-out" and "dispersion of values" on the choice of restricting agents' flexibility to donate. Section 5 contains the examples dealing with more realistic membership schemes and Section 6 concludes. All proofs are in the Appendix.
The Model
We study the problem of n players who simultaneously contribute to the funding of a binary public good. Player i's value for the good is v i , i = 1, ..., n. Players' values are independently and identically distributed random variables with cumulative distribution functions (cdf) F , which has support [0, 1]. A player's realized value is known only to that player. We suppose F is continuous with density function f . The cost of the public good is c, which we assume is a random variable uniformly distributed over the interval [0,c] , wherē c ≥ n, and c is independent of players' values.
6 The foregoing description is common knowledge.
In the terminology of Admati and Perry (1991) , we consider the subscription game: players' contributions are refunded if they are insufficient to cover c. If the good is provided, then the payoff to player i is
If the good is not provided, then the payoff to player i is 0.
Equilibria
We look for a symmetric equilibrium strategy s. The expected utility of agent i with value v i contributing x when other players use strategy s(·) is
Because cost is distributed uniformly and independently of players' values, if agent i contributes x, then the probability that the good is provided is
where
is the expected contribution of agent j using strategy s. Now the expected utility of agent i, (1), becomes
Note that if each player's expected contribution is K, then the probability of provision is E[ Pr(c ≤ s(v i )) ] = nK/c. Thus, any change in the fundraising mechanism that changes the expected contribution will directly affect the probability that the good is provided. Moreover, note that the uncertainty in the cost threshold c makes our framework very close to the more traditional one of Bergstrom et al. (1986) in which the quantity of the public good is variable and contributions are sunk. Indeed, if agents have a simple multiplicative utility function over private and public good consumption, if v i is reinterpreted as income so that private good consumption is v i − x, and if the public good is available at constant marginal costc (so the total provided just equals total donations divided byc), then the expected utility of agent i with income v i that makes donation x is given in (2).
Unrestricted contribution possibilities
Here we characterize the unique equilibrium when any nonnegative contributions are allowed. Since U i in (2) is strictly concave in x, the first-derivative
, along with the non-negativity constraint on x, yields the following "best-response" function for player i:
. Using this best-response function and the definition of K above, in the symmetric equilibrium the following equation must be satisfied by K:
where the final inequality follows from integration by parts. The right-hand side of (3) is continuous and
Therefore, there is a unique value of K, which we denote by K c , that solves (3). Consequently, with unrestricted contributions there is a unique symmetric equilibrium strategy, which is given by
where K c solves (3) (it can be shown there are no asymmetric equilibria-see Barbieri and Malueg, 2010) .
Binary contribution possibilities
Next we suppose players are restricted to contribution levels of 0 and x, where x ∈ (0, 1). The equilibrium strategy will be of the form
for some value v 0 . Suppose all players but player 1 use such a strategy. If player 1 has value v, her expected payoff when not contributing is
and her expected payoff when contributing x is
Solving the indifference condition U nc (v) = U c (v) yields the threshold value
) is a player's expected contribution. The middle expression in (6) is strictly decreasing in v 0 , with value nx when v 0 = 0 and value x when v 0 = 1, implying that for each x ∈ (0, 1), there is a unique solution v 0 to (6). Hence, there is a unique symmetric equilibrium in the subscription game with binary contribution possibilities.
The following example applies the above analysis to show the common intuition favoring unrestricted contributions over discrete contribution possibilities may not be warranted.
Example 1 (The probability of provision: binary or continuous contribution possibilities).
Consider two players whose values are independently and identically distributed on [0, 1] according to the cdf F (v) = v 2 . If any contribution levels are allowed, then (3) reduces to
the solution to which is K c ≈ 0.223462, which is also each player's expected contribution.
Next suppose players' contributions are restricted to be either 0 or x (we may assume x ≤ 1). Equilibrium has players use a strategy of the form given in (5). Solution of the first equality of (6) yields the critical thresh-
This expected contribution is strictly concave on [0, 1], reaching its maximum at x * = 7 − √ 17 /4 ≈ 0.424035; the resulting expected contribution of each player is K(x * ) ≈ 0.238118, which exceeds the expected contribution in the unrestricted-contribution model by about 6%. Identical conclusions hold as well for the probability of provision in the two settings. Obviously, though, for "poor"
choices of x, the binary-contribution model yields strictly lower contributions than does the unrestricted model.
Continuous or discrete contributions?
If instead of allowing all contribution levels, the fundraisers restrict contributions to a finite set, then they face a tradeoff. On the one hand, some who might have preferred to give a positive amount now find themselves unwilling to give the minimum acceptable amount, which may reduce overall contributions. On the other hand, some who had planned to give an "intermediate" amount might now prefer to bump up their contributions to the minimum acceptable level, causing them to contribute more than they might otherwise have done, and this tends to raise contributions. Overall, the effect of setting a target contribution will balance these two effects, causing some potential contributors to drop out while encouraging others to give slightly more.
Example 1 clarifies how the choice of level for the restricted contribution scheme is crucial. For the rest of the analysis, we denote with K d a player's equilibrium expected contribution when the only contributions allowed are {0, x d }, where x d is the level that maximizes the equilibrium expected contribution. Thus,
, where v 0 is the threshold value above which a player contributes, and, by (6),
4.1 The cases of convex or concave F Our first proposition shows that, when the density of players' values is either increasing or decreasing, fundraisers have a clear preference for either the continuous or the binary contribution scheme.
Proposition 1 (Continuous versus binary contributions). Let the common distribution of players' independent values be F . A. Now suppose the distribution of values deviates from uniform by becoming slightly convex (i.e., the density is slightly increasing). Then, ignoring the induced change in strategies as a first-approximation, the weight on region B becomes larger than that on region A, so the binary-contribution setting yields greater contributions than the unrestricted setting. The comparison is reversed if the distribution becomes slightly concave, as then region A receives greater weight than region B. This accords with the general finding in Proposition 1. 
The role of crowding-out and heterogeneity
When the cdf of players' values is neither concave nor convex, Proposition 1 does not yield a definitive comparison. It is however possible to obtain insights for the case of a distribution F that is first convex and then concave, whose mode equals the median, µ, and that deviates from symmetry in the direction of a thicker right-tail, i.e.
A first result, very useful for the rest of our analysis, is the following necessary condition for binary contributions to dominate continuous contributions.
Proposition 2 (Comparison of binary and continuous contributions). Suppose the distribution F of players'
values has mode and median µ and satisfies F (µ − z) ≤ 1 − F (µ + z). Furthermore, assume F is strictly convex for v < µ and F is strictly concave for v > µ.
By Proposition 2, setting a fixed donation level such that v 0 > µ is counterproductive for the fundraiser.
This result is intuitive, given the discussion preceding Proposition 1. There is a tradeoff in restricting agents' freedom to give. On the one hand, some who might have preferred to give a positive amount find themselves unwilling to give the minimum acceptable amount. On the other hand, some who had planned to give an Figure 3 depicts compares the equilibrium contribution functions, and we have superimposed a symmetric density function, labeled f (v), for values. In Figure 3 , because of the assumption
The continuous contribution scheme dominates in area C. Therefore, according to the density f , area B must be weighted more heavily than A to assure K c = K d , and that would be impossible if v 0 > µ. 
In the remainder of this section we study how expected contributions depend on the number of contributors, the level of funding from and external authority, and the degree of dispersion in the distribution of players' values. The next proposition shows how changes in the number of potential contributors affect the relationship between K d and K c .
Proposition 3 (Number-of-player-induced ordering). As the number of players n increases, at most one intersection between K d and K c can occur, at which K c becomes larger than K d . Moreover, for n sufficiently
It turns out that the main force underlying our result on the number of agents is the same we identify in the next proposition about crowding-out, so we postpone discussion until after that proposition. Let y denote the level of contributions that are exogenously provided by an external authority, and consider how players' contributions change as y increases. Replicating the steps leading to (3), we obtain that the equilibrium strategy is
where, in equilibrium, the expected contribution with unrestricted contributions, K c , solves
Similarly, when contributions are restricted, the indifferent type v 0 , the optimally chosen level x d , and the
, and
We now hold constant all other parameters and consider how changes in the amount y, exogenously given by an external authority, affect the relationship between K d and K c .
Proposition 4 (Crowding-out-induced ordering). As the amount y increases, at most one intersection between K d and K c can occur, at which K c becomes larger than K d .
Using Figure 4 , we here provide the intuition behind Proposition 4. Consider the situation where
and suppose external funding y is increased by some small amount α. From (8) this shifts rightward the horizontal intercept of the strategy function, s c , by α, which in turn causes s c everywhere to shift down by no more than α/2, because the slope of s c is 1/2. Consequently, this increase in external funding decreases K c by less than α/2. In the discrete-contribution regime, if we ignore any small adjustment in the optimal contribution level, then the switching point between contributors and noncontributors shifts rightward by α. So all types in the interval (v 0 , v 0 + α) reduce their contributions by x d , and the mass of this group is
where the first equality follows from the optimal choice of x d (see (7)) and the inequality follows because v 0 is less than the median (see Proposition 2). Thus, increasing external funding by α causes a greater reduction
Propositions 3 and 4 are two manifestations of the same main force. Contributions from a membership scheme that restricts contributors' decisions are more responsive to changes in the environment (e.g., an
increase in the number of potential contributors or an increase in external donations) than contributions from a more flexible scheme, conditional on the fundraiser being indifferent between the two, that is for
The intuition for the result is that a flexible mechanism allows agents wishing to reduce their contributions to do so in a smooth, measured manner that is largely independent of their value. Indeed, in equilibrium, a given change in the expected donation of one player is achieved because (almost) all types who were contributing a positive amount end up reducing their donation by a common quantity. The adjustment is very different in a rigid membership scheme. The only possibility to reduce one's donation is to stop contributing at all. True to its characterization, a rigid membership scheme "breaks but does not bend" and forces a jerky response from agent types: types sufficiently far from v 0 do not change their behavior at all, while types sufficiently close to v 0 precipitously drop their contribution from x to nothing. 7 Which of the the smooth or the jerky adjustments ends up being larger then depends on the relative importance of types near v 0 . As discussed earlier and as depicted in Figure 3 , when the fundraiser is indifferent between the flexible or the rigid scheme, that is for K d = K c , it must be the case that types near v 0 are very important, and the jerky adjustment ends up being larger in expectation. Therefore, the larger the number of potential contributors or the amount provided by external sources, the larger the crowding-out for a rigid contribution scheme, relative to a flexible one, up to the point in which flexibility becomes preferred by the fundraisers.
We next develop our last comparative statics result, which uses comparative peakedness of two distributions of players' values. Following Birnbaum (1948) and Proschan (1965) , we say that cdf F (v; a ) is more peaked about µ than is F (v; a) if F (µ + x; a ) − F (µ − x; a ) ≥ F (µ + x; a) − F (µ − x; a) for all x > 0. Propositions 5 and 6 below apply to all symmetric distributions {F (v; a)} a that are strictly convex for v ∈ [0, µ) and strictly concave for v ∈ (µ, 1], and for which increases in a imply increased peakedness about µ. For these propositions the assumption of symmetric distributions is sufficient, but not necessary, though assumptions alternative to symmetry require greater specification about the nature of increased peakedness.
Proposition 5 (Comparative statics for binary contributions). Let A ≡ (a,ā) be a nonempty interval and suppose the family of symmetric cdfs {F ( · ; a)} a∈A exhibits increased peakedness as a increases. If v 0 > µ, The relationship between the binary vs. continuous comparison and peakedness, as just discussed, is intuitive. Offering only a limited number of alternative contribution levels-the binary contribution possibilities is an extreme case-is a way to target a subset of types (those in a right neighborhood of v 0 ) and induce them to contribute more than they otherwise would. Clearly, this effect obtains because agents have fewer contribution options. The down side of this restriction of contribution possibilities is that some types may choose to contribute less than they otherwise would. Types smaller than the target may decide to contribute nothing at all while they would have contributed a smaller, but positive amount, if given the opportunity.
Similarly, types larger than the target may be constrained to contribute less than they would have done if
given more alternatives. The situation is illustrated in Figure 3 for K c = K d . Now increase peakedness slightly, and, as a first-approximation, suppose in the two scenarios players continue using the strategies
depicted. An increase in peakedness of the distribution of values tends to reduce the significance of regions A and C while increasing that of region B, so that the equivalence of donations under the two contribution schemes breaks in favor of K d as F becomes more peaked.
The following example uses a family of triangular distributions to illustrate our comparative statics findings. Table 2 illustrates Propositions 2-6. In accord with Proposition 5, for n = 2, y = 0, and a = 0, 1, 2, we have v 0 ≥ µ and increases in peakedness reduce K d ; but for a = 2, 3, 4, we have v 0 ≤ µ and increases in a increase K d . The data also reflect Proposition 6's conclusion that as the distribution becomes more peaked, the binary scheme may come to dominate the continuous-contribution scheme (here the ranking switches for a value of a lying between 3 and 4). Note too that goes, in order of increasing peakedness, from uniform on [0,v] , to a degenerate distribution on µ =v/2, then the intersection will happen.
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Next, given y = 0 and a = 4, Table 2 reveals that in moving from 2 to 3 players, the ranking of K c and K d switches, in accordance with Proposition 3.
Finally, returning to the case of two players and a = 4, Table 2 reports that the ranking of K c and K d switches as we increase y from 0 to 0.1, in accordance with Proposition 4. 
Extensions
The objective of this section is to gauge how well the intuitions we developed earlier fare when we consider richer, more realistic setups. We first consider a three-way comparison of 1-, 2-, and 3-level schemes. Then, we turn our attention to the situation where restrictions in contributions are not imposed at the outset, but they are "enforced" through the careful doling out of selective incentives.
A comparison of 1-, 2-, and 3-level membership schemes
From a technical point of view, few changes are needed with respect to the discrete-level model in Section 3.2.
Indeed, given two possible donation levels x l and x h , the type indifferent between them is v = (n − 1)K + y + x l + x h , which encompasses equation (6). All other relevant considerations follow in a similar fashion. From a substantive point of view, the differences with the comparisons in Section 4 appear larger, at first glance.
Indeed, while the 2-level scheme is more flexible than a 1-level scheme, it is straightforward to see how the 2-level scheme cannot possibly do worse than the 1-level scheme. Similar considerations hold true when comparing the 2-and 3-level schemes. Nevertheless, we argue that the results in Propositions 3, 4, and 6 remain relevant. For the comparisons in this section, it is the degree to which the more flexible schemes dominate the less flexible ones that is positively affected by population size, value heterogeneity, and extent of crowding-out. Thus, if there are costs to complexity, then these costs may overtake the benefits of greater flexibility, and this is more likely to occur when population size, value heterogeneity, and extent of crowding-out are small.
We can think of two reasonable sources of costs of complexity. First, on the operations side, setting up a scheme with more levels may well cost more (real-life instances include the cost of finding more sources of selective incentives, the cost of setting up more elaborate systems to receive payments and disburse benefits, and the like). Second, we can appeal to the behavioral literature on "choice aversion." In particular, Iyengar and Lepper (2000) show how consumers facing a larger array of choices may actually decide to purchase less often. In our framework, this may be modeled as a proportional reduction in value for the public good when agents are faced with many choices.
The next example describes a situation where the cost of complexity enters on the operations side,
proportionally. Similar results obtain for the "choice aversion" interpretation (details available upon request).
Example 3 (Comparisons of 1-, 2-, and 3-level schemes). Consider the density f (v ; a) =
The values for the threshold membership levels are optimally chosen to maximize expected contributions.
The cost of complexity for a q-level scheme is a percentage of total private donations: 0.0025qnK, with q = 1, 2, 3. Table 3 summarizes the relevant quantities.
As the table describes, we recover similar predictions to those in Propositions 3, 4, and 6 (maximal net contributions are shown in boldface). Value heterogeneity favors flexibility, as shown by configurations (1) and (2)-(4). Larger exogenous donations (not included in the total contributed above because they are the same for all contribution schemes) favor flexibility, as shown by configurations (1) and (5)- (7). Finally, a larger population favors flexibility as well, as configurations (1) and (8)- (10) show.
Benefit-induced restrictions
In this section we consider a more realistic membership scheme in which agents are free to donate any amount they desire, but "restrictions" in donations arise from the package of selective benefits. With respect to the model in Section 2, nothing changes about the way in which agents benefit from the public good.
However, we now assume that contributors also enjoy a selective benefit b(x), distributed by the association in exchange for a donation level x. We maintain the assumption, typical of the subscription game, that if the public good cannot be produced, then agents receive their contributions back and obtain a payoff of zero.
When the public good is produced, for simplicity, we assume b(x) enters additively in the utility function, so that the expected utility of agent i in (2) now becomes
We consider two ways in which fundraisers allocate selective benefits. In the first, b equals an exogenously specified amount q > 0, but only if the donation x exceeds an endogenously chosen level x d b . Otherwise, b = 0. We label this the "discrete-benefit" scheme. In the second, b is a simple linear function of donations:
b(x) = αx, with α > 0. These formulations resemble Harbaugh's (1998a) introduction of "prestige" that results from contributions. If contributions are reported exactly, more prestige is "bought" with larger contributions, and we specify a proportional representation of this. If categories are introduced, as in
Harbaugh, then after a donor contributes, the receiver simply reports publicly in which category that donor's contribution fell. 9 Alternatively, we introduce a single category, where anyone contributing at least x d is reported to be a member of this category and thereby receives prestige benefit of q when the good is also
provided. An important difference with Harbaugh's setup remains: A contributors' utility depends on other agents' donations; thus, strategic considerations remain paramount. These strategic effects underlie our results on population size and crowding-out.
We begin the analysis with the "continuous-benefit" scheme. It is easy to retrace our steps leading to (4) and to show that in the only symmetric equilibrium donations are
, and y is the amount exogenously provided by an external authority-as in Proposition 4. The equilibrium expected value of selective benefits is
For the discrete-benefit scheme, types donating amounts smaller than x 
In both cases, types larger than (n − 1)K
we are in the first case and equilibrium contributions are
with corresponding equilibrium value of selective benefits
In the second case, that is, if v ) and the equilibrium strategy is
with corresponding equilibrium value of selective benefits Example 4 (Discrete-benefit vs. continuous-benefit schemes). Consider the same distribution the density f (v; a) in Example 3. Let the value of selective benefits for the discrete-benefit scheme, q, be 0.1. Fix the expected value of selective benefits in equilibrium at 0.02, and let the marginal value of selective benefits for the continuous-benefit scheme, α, be endogenously determined to satisfy this restriction. Table 4 summarizes the relevant quantities.
From Table 4 we see the switches in the order of K (1) and (2) shows. Moreover, the continuous-benefit scheme is favored by an increase in the number of players, n, as configurations (2) and (3) show, and by an increase in the amount y exogenously Table 4 : Continuous-benefit vs. discrete-benefit equilibria, q = 0.1 provided by an external authority, as configurations (2) and (4) show.
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The intuitive reason for why the relative position of areas A, B, and C is the one depicted in Figure 5 is straightforward. The position of area A is determined by the larger likelihoood of positive contributions under the flexible scheme, which arises because even very small contributions are rewarded with selective benefits, in contrast with the rigid scheme. Area C reflects the fact that, under the flexible scheme, the marginal selective benefit is positive, while it is almost always zero under the rigid scheme. Thus, the incentive to contribute more than x 
Conclusion
Fundraisers may profit from restricting donors' possible levels of contribution because such restrictions can induce some people to contribute more than they otherwise would. But this benefit must be weighed against the cost that these restrictions can also induce some people to give less than they otherwise would. The relative importance of these two effects determines whether such restrictions are indeed profitable.
Using a subscription game framework to study the private provision of a discrete public good, we have identified several factors militating in favor of greater flexibility for contributors. If the distribution of players' values is concave, then the flexible (continuous) contribution framework yields greater revenue. For symmetric distributions of players' values having a density that is first increasing and then decreasing, the flexible scheme is again preferred as i) the dispersion of donors' taste for the public good increases, ii) the number of potential donors increases, and iii) there is greater funding by an external authority. These predictions of the model are consistent with patterns arising from fundraising practices of NPR stations in the US. We found that these stations offer a larger number of suggested contribution levels as i) the incomes of the population served become more diverse, ii) the population of the coverage area increases, and iii) there is greater external support from the Corporation for Public Broadcasting.
The more direct implications of our results concern fundraising: We identify easily obtainable characteristics of the target donor population that should be taken into account in the practical design of a campaign. Moreover, the forces behind our results appear to be relevant for more widely defined collective effort problems, such as team production. Our most general message is that the design of a campaign affects the responses of contributors in ways that at times are predictable. Exploiting such responses may prove valuable for further research. For instance, our model suggests that one may expect considerable variability in the extent of crowding-out effects across donors, when they are faced with a scheme with suggested membership levels. Donors' responses vary according to the position of their values with respect to critical cutoffs, and this position is at least in part revealed by their chosen donation. This observation may be of help to the large literature on crowding out.
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Finally, it is worth pointing out our simple, but novel, empirical exercise in the Introduction only provides suggestive patterns, for which we offer a theoretical rationalization. Thus, more empirical research is needed in the directions that our model points out. Our results on the determination of the best discrete-contribution levels may also offer guidance to experimental analysis, making it possible to design experiments that have the potential to test whether offering membership categories actually raises total contributions.
11 See, e.g., Manzoor and Straub (2005) and references therein. 
